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(54) TREATMENT OF AMMONIA -CONTAINING WASTE 
WATER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To decrease the total 
nitrogen concn. by blowing a specified gaseous oxygen 
into an ammonia-contg. waste water under specified 
pressurized conditions, bringing the water into contact 
with a noble metal carrying catalyst under specified 
heated conditions, then adding hydrogen peroxide and 
bringing the water into contact with a noble metal 
carrying catalyst under specified heated conditions. 

SOLUTION: The ammonia-contg. waste water is sent by a 
pump 2 from a raw water tank 1 under pressure, and 
gaseous oxygen having s 90% purity is blown from an 

oxygen generator 3 into the water at 3-10kg/cm 2 (gage 
pressure). The water is heated by the remaining heat in 
a heat exchanger 4, further heated to 140-180°C by a 
heater 5 and sent to a catalytic reaction tank 6, and 
the ammonia is removed by the cracking reaction 
between ammonia and oxygen catalyzed by a noble metal 
carrying catalyst. Hydrogen peroxide in an amt. more 
than the equivalent to residual ammonia is added to the 
treated water leaving the reaction tank 6, and the water 
is sent to a catalytic reaction tank 7 and brought into 
contact with a noble metal carrying catalyst at 140-180°C. 
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(54) TREATMENT OF AMMONIA-CONTAINING WASTE WATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the total nitrogen concn. by 
blowing a specified gaseous oxygen into an ammonia-contg. waste water 
under specified pressurized conditions, bringing the water into contact with 
a noble metal carrying catalyst under specified heated conditions, then 
adding hydrogen peroxide and bringing the water into contact with a noble 
metal carrying catalyst under specified heated conditions. 
SOLUTION: The ammonia-contg. waste water is sent by a pump 2 from a 
raw water tank 1 under pressure, and gaseous oxygen having ≥90% 
purity is blown from an oxygen generator 3 into the water at 3-10kg/cm2 
(gage pressure). The water is heated by the remaining heat in a heat 
exchanger 4, further heated to 140-180°C by a heater 5 and sent to a 
catalytic reaction tank 6, and the ammonia is removed by the cracking 
reaction between ammonia and oxygen catalyzed by a noble metal carrying 
catalyst. Hydrogen peroxide in an amt. more than the equivalent to residual 
ammonia is added to the treated water leaving the reaction tank 6, and the 
water is sent to a catalytic reaction tank 7 and brought into contact with a 
noble metal carrying catalyst at 140-180°C. 
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CLAIMS 



[Claim(s)] 

[Claim 1] ammonia content drainage - the bottom of the pressurization conditions of 3-10kg/cm2 (gage pressure) - oxygen 
gas of 90% or more of purity - blowing in 140-180-degree C warming -- the treated water after making a noble-metals 
support catalyst contact under conditions -- a hydrogen peroxide -- adding -- 140-180-degree C warming -- the art of the 
ammonia content drainage characterized by making a noble-metals support catalyst contact under conditions 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art of ammonia content drainage. In more detail, 
this invention processes the drainage which contains ammonia in high concentration, and relates to the art of the ammonia 
content drainage which a total nitrogen makes a treated water lOmg [/l. ] or less and which can perform a complete treatment 
economically and efficiently. 
[0002] 

[Description of the Prior Art] **** rare-to fertilizer industrial-liquid-waste, color industrial-liquid-waste, chip fabrication 
factory drainage, or plant drainage ****** with remarkable ammonia. Since ammonia serves as a source of eutrophication in a 
synizesis nature water area, waste water treatment must remove it. As the removal method of the ammonia under drainage, the 
air oxidation method under elevated-temperature high pressure, the adsorption-treatment method using the zeolite, the method 
of carrying out pyrolysis processing as an ammonium nitrite, the biological nitrification denitrifying method, etc. are learned 
from before. The air oxidation method under elevated-temperature high pressure is the method of blowing air into ammonia 
content drainage under two or more 50 kg/cm high pressure, decomposing ammonia, and removing as nitrogen gas. Since 
high pressure is needed, a facility turns to an expensive thing up and this method has the fault of becoming easy to corrode a 
reaction container, with the risk of explosion. The adsorption-treatment method using the zeolite uses the ion-exchange ability 
which a zeolite has, and although it is the method of adsorbing the ammonia under drainage with a zeolite and removing, since 
high-concentration ammonia content waste water is discharged in case the zeolite which reached the ion exchange equilibrium 
is reproduced, it has the fault for which the processing is needed again, warming after the method of carrying out pyrolysis 
processing as an ammonium nitrite adding a nitrite to drainage containing ammonia and considering as an ammonium nitrite ~ 
it is the method of contacting a noble metal catalyst, decomposing under conditions, and processing as nitrogen gas it is alike, 
an ammoniacal nitrogen is received and it is necessary to add the nitrite nitrogen of the equivalent, and by this method, since 
the ammonia which exists during drainage, and the nitrous acid of the equivalent are needed, there is a fault that a running 
cost becomes high, about the drainage which contains ammonia in high concentration The biological nitrification 
denitrogenation is the method of returning to nitrogen gas by the denitrifying bacterium, after oxidizing ammonia to 
nitrous-acid nature or a nitrate nitrogen by the nitrifying bacterium, since this method is a microorganism reaction, a reaction 
rate needs to take the long residence time late to various change factors the top where decomposition activity is unstable, and 
the installation area of equipment becomes large, and it needs the after treatment of sludge ~ etc. - it has the fault 
[0003] 

[Problem(s) to be Solved by the Invention] this invention does not have generating of the by-product which needs 
reprocessing, processes with a small reactor and is made for the purpose of the thing which can carry out [ I. ] total-nitrogen 
concentration in a treated water in lOmg /or less and for which the art of advantageous ammonia content drainage is offered 
economically. 
[0004] 

[Means for Solving the Problem] the result which repeated research wholeheartedly that this invention persons should solve 
the above-mentioned technical problem -- the bottom of pressurization of ammonia content drainage -- the oxygen gas of a 
high grade - blowing in - warming -- after cracking catalytically - further - a treated water ~ a hydrogen peroxide ~ adding 
-- warming -- by cracking catalytically, it finds out that the ammonia under drainage can be processed efficiently, and came to 
complete this invention based on this knowledge namely, this invention (1) ammonia content drainage the bottom of the 
pressurization conditions of 3-10kg/cm2 (gage pressure) -- oxygen gas of 90% or more of purity - blowing in -- 
140-180-degree C warming -- the treated water after making a noble-metals support catalyst contact under conditions - a 
hydrogen peroxide - adding -- 140-180-degree C warming - the art of the ammonia content drainage characterized by 
making a noble-metals support catalyst contact under conditions is offered As a desirable mode of this invention, furthermore, 
oxygen gas of 90% or more of (2) purity The art of the ammonia content drainage given in ** (1) term which is oxygen gas 
separated out of air by the PSA (Pressure SwingAdsorption) method, (3) A noble-metals support catalyst platinum to porosity 
support The art of ammonia content drainage of the 0.05 - ** (1) term or ** (2) term publication made to support 10% of the 
weight, And (4) porosity support can mention the art of the ammonia content drainage given in ** (3) term which is the titania 
granular object of specific surface area 10 - 100m2/g. 



[0005] 

[Embodiments of the Invention] As ammonia content drainage which can apply this invention method, drainage of color 
works, drainage of fertilizer works, drainage of a chip fabrication factory, drainage of plant, etc. can be mentioned, for 
example, this invention method is suitable for processing of the ammonia content drainage which contains an ammoniacal 
nitrogen in high concentration like 500-2,000mg/l. this invention method setting -- decomposition of the ammonia of the 1st 
step -- the bottom of the pressurization condition of 3 - 10 kg/cm2 (gage pressure) - oxygen gas of 90% or more of purity 
ammonia content drainage -- blowing in ~ 140-180-degree C warming - it carries out by making a noble-metals support 
catalyst contact under conditions In this invention method,kg [ of the pressures of an oxygen gas entrainment / 3- 1 0 / /] are 
cm ] 2 (gage pressure), and they are 5 - 10 kg/cm2 (gage pressure) more preferably. In order to usually perform air oxidation 
processing of the conventional ammonia content drainage under two or more 50 kg/cm high pressure, neither the risk of 
explosion nor the problem of the corrosion of a reaction container was avoided. Moreover, when it was going to perform air 
oxidation under two or less 10 kg/cm low voltage by force, the decomposition efficiency of ammonia was bad, and since 
equipment was enlarged extremely, it was not realistic, this invention method -- setting oxygen gas of 90% or more of 
purity - blowing in -- warming ~ catalytic-oxidation decomposition of the ammonia under low voltage was attained by 
cracking catalytically under a condition In this invention method, oxygen gas of 90% or more of purity is used. When the 
purity of oxygen gas becomes less than 90%, there is a possibility that the capacity of the gas which should be blown may 
increase, the gas capacity to the liquid in a reaction vessel may increase, the contacting efficiency of three persons of oxygen, 
liquid, and a catalyst may fall, and the decomposition efficiency of ammonia may fall. Although there is especially no limit in 
the source of oxygen gas used in this invention method and an oxygen cylinder, liquid oxygen, etc. can be used, by forming 
the oxygen-evolution equipment by the PSA method, oxygen gas can be easily separated from air and it can be used with 
sufficient economical efficiency. 

[0006] the ammonia content drainage which blew oxygen gas in this invention method 140-180-degree C warming it 
decomposes by contacting a noble-metals support catalyst under conditions Like a formula (1), ammonia reacts with oxygen 
and nitrogen gas and water generate it. 
4NH(s) 3+302 -> 2N2+6H20 -- (1) 

By using a catalyst, a reaction is promoted and the oxidative degradation of ammonia becomes possible in the temperature 
region which is the reaction temperature of 140-180 degrees C. The decomposition efficiency of ammonia falls that the 
temperature of catalytic cracking is less than 140 degrees C, reaction time becomes long, and a reaction vessel is enlarged. If 
the temperature of catalytic cracking exceeds 180 degrees C, in order to maintain the liquid in a reaction vessel liquefied, it is 
necessary to heighten a pressure, and an installation cost will become expensive. Although there is especially no limit in the 
noble-metals support catalyst used in this invention method, the catalyst which supported noble metals to porosity support can 
be used suitably. As noble metals, although noble metals, such as platinum, a ruthenium, palladium, iridium, a rhodium, and 
gold, can be mentioned, since activity is high, platinum can use it suitably especially in these, for example. As porosity 
support, although a titania, an alumina, a silica, a silica alumina, etc. can be mentioned, a titania granular object can be 
especially used suitably in these, for example. Catalytic reaction is made easy for compatibility of a titania with ammonia to 
be good, for endurance and chemical resistance to to be not only good, but it to draw ammonia near a catalyst, and to receive. 
As for the amount of support to the support of noble metals, it is desirable that it is 0.05 - 10 % of the weight, and it is more 
desirable that it is 0.1 - 1 % of the weight. There is a possibility that catalytic activity required for decomposition of ammonia 
may run short that the amount of support to the support of noble metals is less than 0.05 % of the weight. When the amount of 
support to the support of noble metals exceeds 10 % of the weight, the cost of a catalyst becomes high and becomes less 
practical. As for the specific surface area of porosity support, it is desirable that it is 10-100m2/g. There is a possibility that 
sufficient catalytic activity may not be obtained as the specific surface area of porosity support is under 10m2/g. When the 
specific surface area of porosity support exceeds 100m2/g, the intensity of porosity support falls and there is a possibility of 
becoming easy to damage. In this invention method, as for the speed of supply to the reaction vessel of the ammonia content 
drainage which blew oxygen gas, being referred to as simian-virus0.1-5h-l is desirable, and being referred to as 
simian-virus0.5-3h-l is more desirable. Reaction time becomes it long that a speed of supply is less than [ simian-virus0.1h-l 
], and a reaction vessel is enlarged. When a speed of supply exceeds simian-virus5h-l, decomposition of ammonia does not 
fully progress but there is a possibility that the amount of the hydrogen peroxide added by the 2nd-step catalytic cracking may 
increase. In this invention method, it is desirable that 70% or more of the ammonia under drainage usually sets up the service 
condition by which decomposition removal is carried out by catalytic cracking by the entrainment of the oxygen gas of the 1st 
step. 

[0007] In this invention method, oxidative degradation of the ammonia which adds a hydrogen peroxide to the treated water 
which ended catalytic cracking by the entrainment of the oxygen gas of the 1st step, and remains further to it is carried out. 
Since a hydrogen peroxide and ammonia react like a formula (2), the amount of the hydrogen peroxide of the ammonia which 
remains, and the reaction equivalent is calculated by calculation, and the hydrogen peroxide exceeding the amount is added. 
2NH3+3H202 -> N2+6H20 -- (2) 

oxidization catalytic cracking of ammonia according [ on this invention method and ] to the hydrogen peroxide of the 2nd step 
-- 140-180-degree C warming -- it carries out by making a noble-metals support catalyst contact under conditions By using a 
catalyst, a reaction is promoted and the oxidative degradation of ammonia becomes possible in the temperature region which 
is the reaction temperature of 140-180 degrees C. The decomposition efficiency of ammonia falls that the temperature of 



catalytic cracking is less than 140 degrees C, reaction time becomes long, and a reaction vessel is enlarged. If the temperature 
of catalytic cracking exceeds 180 degrees C, in order to maintain the liquid in a reaction vessel liquefied, it is necessary to 
heighten a pressure, and an installation cost will become expensive. Although there is especially no limit in the noble-metals 
support catalyst used in this invention method, the catalyst which supported noble metals to porosity support can be used 
suitably. As noble metals, although noble metals, such as platinum, a ruthenium, palladium, iridium, a rhodium, and gold, can 
be mentioned, since activity is high, platinum can use it suitably especially in these, for example. As porosity support, 
although a titania, an alumina, a silica, a silica alumina, etc. can be mentioned, a titania granular object can be especially used 
suitably in these, for example. Catalytic reaction is made easy for compatibility of a titania with ammonia to be good, for 
endurance and chemical resistance to to be not only good, but it to draw ammonia near a catalyst, and to receive. As for the 
amount of support to the support of noble metals, it is desirable that it is 0.05 - 10 % of the weight, and it is more desirable 
that it is 0.1 - 1 % of the weight. There is a possibility that catalytic activity required for decomposition of ammonia may run 
short that the amount of support to the support of noble metals is less than 0.05 % of the weight. When the amount of support 
to the support of noble metals exceeds 10 % of the weight, the cost of a catalyst becomes high and becomes less practical. As 
for the specific surface area of porosity support, it is desirable that it is 10-100m2/g. There is a possibility that sufficient 
catalytic activity may not be obtained as the specific surface area of porosity support is under 10m2/g. When the specific 
surface area of porosity support exceeds 100m2/g, the intensity of porosity support falls and there is a possibility of becoming 
easy to damage. In this invention method, as for the speed of supply to the reaction vessel of the treated water which added 
the hydrogen peroxide, being referred to as simian-virus l-50h-l is desirable, and being referred to as simian-virus5-30h-l is 
more desirable. Reaction time becomes it long that a speed of supply is less than [ simian-virus lh-1 ], and a reaction vessel is 
enlarged. When a speed of supply exceeds simian-virus50h-l, there is a possibility that decomposition removal of ammonia 
may not be performed completely. In this invention method, decomposition removal of the 99% or more of the ammonia 
under first ammonia content drainage is usually carried out by catalytic cracking by the entrainment of the oxygen gas of the 
1st step, and catalytic cracking by addition of the hydrogen peroxide of the 2nd step. 

[0008] Drawing 1 is the process flow sheet of one mode of this invention method. Ammonia content drainage is fed with a 
pump 2 from the raw water tub 1, and while oxygen drains from the oxygen-evolution machine 3, it is blown. After recovery 
of remaining heat preheats drainage with a heat exchanger 4, it is further warmed to temperature predetermined at a heater 5, 
it is sent to the catalytic-reaction tub A6, and ammonia is removed by the catalytic-cracking reaction of ammonia and oxygen. 
The hydrogen peroxide more than remains ammonia and the reaction equivalent is added, it is sent to the catalytic-reaction 
tub B7, and remains ammonia is removed nearly completely by the reaction of ammonia and a hydrogen peroxide by the 
treated water which flows out of the catalytic-reaction tub A. After the treated water which came out of the catalytic-reaction 
tub B collects remaining heat with a heat exchanger, it is sent to the following processes, such as pH manufacture. By 
connecting the catalyst decomposition by oxygen gas, and the catalyst decomposition by the hydrogen peroxide, even if this 
invention method is low voltage processing, it decomposes ammonia by the high elimination factor, and it enables efficient 
processing of ammonia content drainage. Although oxidizing power of a hydrogen peroxide is strong and is efficiently more 
desirable than oxygen as an oxidizer, compared with oxygen gas, cost is high, and the one-step decomposition art only by the 
hydrogen peroxide has bad economical efficiency. After this invention method removes the great portion of ammonia by 
oxygen gas, by removing only remains ammonia with a hydrogen peroxide, it can stop the amount of the hydrogen peroxide 
used a little, moreover can utilize the high oxidizing power of a hydrogen peroxide, and can reduce the ammonia 
concentration in a treated water. According to this invention method, decomposition removal of the underwater ammonia can 
be carried out at harmless nitrogen gas and harmless water, and the by-product which needs reprocessing is not generated. 
Moreover, required oxygen can be supplied that it is on site and easily by using it by the PSA method out of air, separating 
oxygen required for the oxidative degradation of ammonia. If the oxygen gas separated by the PSA method is used for an 
oxidizer, the cost as an oxidizer required for oxidization of ammonia will become 1/20 or less [ in the case of using only 1/10 
or less and the hydrogen peroxide in the case of generally using a sodium nitrite ]. In this invention method, since a reaction is 
promoted using a noble-metals support catalyst, reaction efficiency becomes high and can miniaturize a processor. Moreover, 
since oxygen gas is used, compared with the case where air is used, the capacity blown into the target drainage can be 
theoretically reduced to one fifth. Therefore, processing-object drainage within a catalytic-reaction tub and the contacting 
efficiency of a catalyst are improved. 
[0009] 

[Example] Although an example is given to below and this invention is further explained to it at a detail, this invention is not 
limited at all by these examples. 

The 982mg [/I. ] example 1 ammoniacal nitrogen was contained, and plant drainage whose pH is 4.9 was processed. After 
blowing 171. per 11. of drainage of oxygen gas (reference condition) into this drainage on the pressurization conditions of 7 
kg/cm2 (gage pressure) and warming at 155-160 degrees C, dipping processing was carried out by the rate of flow of 70 ml/h 
(simian-virus=lh-l) at the catalytic-reaction tub which filled up the titania support (specific-surface-area 55m2/g) of 
1 .5mmphi with 70ml of catalysts which supported 0.5 % of the weight of platinum. The nitrogen components in the treated 
water which flows out from a catalytic-reaction tub were a 220mg [/l. ] ammoniacal nitrogen, a lmg [/I. ] nitrite nitrogen, a 
nitrate nitrogen lmg [fl I or less ], and a 22 lmg [/I. ] total nitrogen, and the elimination factor of the nitrogen by this 
processing was 77%. In addition, pH of a treated water was 2. 1 . Subsequently, after having added so that concentration might 
become [ I. ] this treated water in 900mg /about a hydrogen peroxide, and heating at 155-160 degrees C, dipping processing 



was carried out by the rate of flow of 400 ml/h (simian-virus=10h-l) at the catalytic-reaction tub filled up with the 40ml of the 
above-mentioned platinum support catalysts. The nitrogen components in the treated water which flows out from a 
catalytic-reaction tub were a lmg ] ammoniacal nitrogen, a lmg [/l. ] nitrite nitrogen, a nitrate nitrogen lmg [/l. / or less ], 
and a 2mg [/l. ] total nitrogen, and the elimination factor of nitrogen to the first plant drainage was 99.8%. In addition, pH of a 
treated water was 2.0. After blowing oxygen gas and cracking an ammoniacal nitrogen catalytically from the above result, it 
was checked by the art of this invention which adds and cracks a hydrogen peroxide catalytically to a treated water that the 
complete treatment of the ammonia content drainage by small equipment is possible. 
[0010] 

[Effect of the Invention] this invention method connects catalytic cracking of ammonia by oxygen gas, and catalytic cracking 
of the ammonia by the hydrogen peroxide, is not accompanied by generating of a by-product, but with small equipment, 
ammonia content drainage can be processed efficiently and it can make it the low treated water of total-nitrogen 
concentration. 



[Translation done.] 



